Oncogenic forms of Cbl abrogate the anchorage requirement but not the growth factor requirement for proliferation.
Recent studies have demonstrated that Cbl, the 120 kDa protein product of the c-cbl proto-oncogene, becomes tyrosine phosphorylated in response to stimulation of growth factor receptors and upon integrin-mediated cell adhesion. As a result, Cbl forms complexes with SH2 and SH3 domain-containing proteins, pointing to its role in signal transduction. The cellular form of Cbl can be rendered into transforming by naturally occurring or engineered mutations to its amino acid sequence. To gain insight into the mechanisms how oncogenic forms of Cbl render cells tumorigenic and what the function of the cellular Cbl might be, we have undertaken an analysis of NIH3T3 cells transfected with wild-type and oncogenic forms of Cbl. We demonstrate that unlike cellular Cbl, the mutant forms of Cbl are tyrosine phosphorylated in an adhesion-independent manner and interact with and activate SH2-containing signaling molecules in both suspended and adherent cells. Our data further show that oncogenic forms of Cbl induce anchorage-independent but serum-dependent growth. These results support the view that transformation by oncogenic forms of Cbl results from constitutive activation of integrin-dependent, rather than growth factor-dependent signaling events and, as a corollary, suggest that cellular Cbl might be a functionally important mediator of integrin signaling.